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ELECTRON BEAM PROXIMITY EXPOSURE APPARATUS 
AND MASK UNIT THEREFOR 

TV^^o Jilt. m-ffl{b(7)Pg^^JI^LTl^^(7)(i^^;UTS7t^Mt:^*0. t^^sCS 
^^g-t?*'l)Xx>y/N°T?(i. ft:U(D'^^m'C^ NA (r^lP^) (Z)t^*D. 

tt? ti — A^tiST^TDxCCi. ^CD^T^HiiCT)^,^^ "High Throughput Submicron 
20 Lithography with Electron Beam Proximity Printing"(H. Bohlen et al.. Solid State Technology, 
September 1984, pp. 210-217) SMl t^-f J::^ $ n-S-^D < . < t)^ 

^mm^m 5,831,272 (S*Jf#=^B 2951947 ^-l^lMf^^) RZf "Low energy 
25 electron-beam proximity projection lithography: Discovery of missing link" (Takao Utsumi, J. 
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Vac. Sci. Technol. B 17(6), Nov/Dec 1999, pp. 2897-2902) (i. ^ C7)Sli^P;r^ LT, MM. 

«^ e-A 1 5 i^^-r^mT-m 1 4 . e-A i 5 ^¥tf b'-A(c-r^M*^u > 

M4W^^*^fbbfcmTt^-^7&^1#^>n-i. J: ■9(::^d:-^Tl^^o S'JIlfS]^ 5 0 ^) 

r 0 ^l^ftLT^SIj-r^ '^^n/NXx-v 4 4 . '^Ji^NXx-v 4 4±(ci§tt'^n/-c1f^ 

-7-^ 6 0. :S:t/^j:-/^4 0 (DmM(Dm^ "t^lh-t^M^^t^^ A 6 Ti^l^tt 
P -7X:7Xx-v3 6<Z)^S!)M^1^ttl-r'l>-7X^Xx->^fflb— riiJSI§3 8 

52 H7jiM7>-r-v4 4 c7)^t{jM<^^ttl^^'!7i/NX7"-vfflb— >f?IiJ:R|f 4 8 

25 1^th^4 6 c7)1^ttlft-^(±. ft 7 6 (c-fitl^^ tiT. t' v ^;Kf ^(3^^$ n 
/efts 13 > t° i - ^ 7 0 CD X - ^ / X (::{±t^j^ $ ti „ Ml^ b > X 1 8 CifiSi U > X3l 
(iPSUVX-e^ O.r: VbTo.-^ 7 0 <iMI* U >X«^lg 7 1 ^/M^T^lJ^^n^o 
n > fa- - 5^ 7 0 tiT" V ^ 7 5 izMl^Mr- ^ t'' v ^ 
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l^s iDAC/AMP 7 3 ^giJD AC/AMP 7 4 l:iiM^irSo BED AC/AMP 7 
3 iii'JDAC/AMP 7 4 ti. ^ H^^nmiE^ titzMl^Mr-^ ^Ti- u ^'m^lzW. 

mvtzm^^uLx^m^m2 o twmi^^^ o izm^i^^i-^^ z.niz^'o. mm(7)im]^ 

112 (A) Rzj^2 (B) {±. ^ti-^^nmj-^-i^&mm^mm.'^itm^n^-T:^^ 
;io -^33 -eTF-t^^T^izmn^^ 9 - >mm^n^o mm^ 3 5 (i. x ^ coam'tm 

iU v;b^x^T?$)^o X7">v;bx'X^-e(i, fiJ^Cf. 113 (A) iz^^ir^^iz^ A$ 

. t^myjm^ ^° ^ - > 3 4 1 1^ (::/Jn $ nj:iE:^?T^/ ^° ^ - > 3 4 2 ;6<^ 0 > ;^/J^ 2 o c^IE^^fF^ 

jSs /^^->(^^(7)g|35> 3 4 3 ^^i^Pt?S>-^ j;o^^^;^/^^->=&. 1 rpcTj-q-x ^ -^^7^ 

L -r^C-hti^^fg-e^O. 113 (B) RTfZ (C) (C7i^-rcl;-9(3. z.(DmW^9-y 

□ ^y>?^_:^ 3 4 4 ^ 3 4 5:SLU^>^°^-> 3 4 6 <h 3 4 7 ® 2 ^O/n" ^ - Xz^CtT 2 

i.-i 

20 X^$-ffl#X. — 77(7)-7X^ (^iJx.tf/N°^-> 3 4 4 :^1/ 3 4 5 ^Wl"-?)) 

ltfcmTt'-A^tg|l7t^m-eM7t<^tfo/-cm. {ife^®-7X^ (fiJ^CiVN°^-> 3 4 
6:5^t/ 3 4 7 e-AifiJ^MTt^gT'^Tti-^iki^M^a^'^^o 

(7)^mm0tbL/cf^. Mt/2[e]g(7)|i7t^^T-9a^b'-AiatgM7t^S(7)m^{7)^ 
X7"-v/\Vj;t-C07tM7t^a{^'f^ffl$n'l.7;i- h-^X9(Dm^. #7XS«±(3^o 
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-ij 7.m\^n^(D'^\ Mm i^tzco ^ $ tj: z:^ n Pb^m dvj: i ^„ 

/^-efe X 7^ > V X ^ -e^ ^ ^ 0 . ±t^(D^ u jvm^^Wi =^z.t. 

^ e- Aieitii^^g©^Hci)j o m trms :^t/^.x ^ ^mi- \:L-i.m^m^m 

7X-7T'y v>^Vj:^--evx^c7)aM^?fS-t-'S'ii>g^-'*^. v^rntzL^. — B.S 
20 7° «v b ;6^*^STi- ^t\^^ f^mt^'^ l; ^ o 

OT-e^) -I. c t^'jm-^^^ ^ „ ^aftl^^ 5,831,272 mzWifr^ $ n/cS^ e- AiGt^M 
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f talBr?flP^^iiiL/im^ t^JlBMI4^7)^M(3HuiBlf□^-/^/^:;■r-s/^°^->^ 



25 The nature of this invention, as well as other objects and advantages thereof, will be 

explained in the following with reference to the accompanying drawings, in which like 
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reference characters designate the same or similar parts throughout the figures and wherein: 

(i. m2 (A) (7)2 (B) -2 (B) mim-^fzmmm-^^^ ^ ; 

5 il3 (A). 3 (B) RTf2, (C) li^ mW-^ 7. 9 (DMrnm-e^ K) ; 

0 4 (A) (i. ;*:^0^(D^]fe(7)mi(-*5Ct^^X^J-->y h ^/T^^gI^'^ 0 . 0 4 
(B) (i. 04 (A) ©4 (B) -4 (B) litcfc}^ /cl^M0-t:'^ 0 ; 
0 5 (A) (B) (i. h(3iSCj-^-7X^7O|Iii^iEg^^-r0 

iO 06 (A). 6 (B). 6 (C) IkTJ^ (D) -7X^a-^>y h ^Mf^-f^T^ri^ 

'J ^-r0-e^O ; 

0 4 (A) (B) ■^H^'n^mmmMmmo^^ s^=--j h^if^-r 

±M0;^«M0-efe^o 

20 0 4 (A) (c^-r<fc-9(3, ^X^^--y h 3 0 1 1 eiScDx'X;' 3 0 2 ^d-^'igtt 
"^nri^^o #-7X^ 3 0 2 fi. 02 (A) -t?#M#-^3 2 -e^>L/c§P^<h|5]Dff^^;l^ 

25 04 {B) [ZjTsir^oiZ.^ ^-^7 7.9 Z 0 2C0WM^ WLumU\^\.^-7'-7^ 9u:^ 
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05 (A) RXfb (B) (i. x'X.^ J-^-y h 3 0 1 © 1 6{@0-7X^(cff^)5Jci-^/N' 

■ dt^y^9-y(Dm.^^t>-^^mmi-^^tizj:^^ -7x^-x--y h 3 o i ^^a^Mc 

i.n 

-i>M(7)-7 X ^ . ^ij -7 X ^ A ® 1 -Dt^r^m ^ ntz <o mm b xiEmti^ n° ^ - > 

mS (B) 8ira©/N°^->(D^gi!g-7X^ Ai: A\ B tB\ CtC\ DtD\ 
lis E<hE\ F^F\ GtG' RZfHtW ^Jl^^L/i^t^^^o J: -9 t^/^^-V 

1;^ (Dm.^^t^'^'tmmi-^z.tizj:<o^ ^x^-x^-y h 3 o i ^^a^^'H^ixothbT^t 

.IKE.- 

: ? 

^(7)vx^c7)/\-^-> ciS^^-e # < T'j; c7) T\ ^ c7)/ \° ^ — > ^M^t-r -i> B#(3 (i-T X 
h 3 0 1 $:5cf^-r^iti^g;6-'^^o fj^^T. 115 (B) cD/x° ^ - VCDlfi^-^^ 
20 -itci. ^x^cDil^jX'l4(::J:b'^TS7t[oI^;6^'^>vj:v^^'&(cMbTi^^ 

06 (A) ~6 (D) (i. -7x^a-^>y h^Mf^1-'i>:?^?i^lJ^0^-r'i.|llT-S)'i>o 

0 6 (A) izfr^i-J^ilz^ vx^^^-y h 3 0 1 cdSI^cd^ 1 M(c U vX h/B3 0 
3?rM^L. 1 6{@(D#vx^c7)*p^(cr^n^N°^-><^S7t-r'i>o ^(^t^. UvXh 

^?a#LTr?iPgP(7DbvX h ^^5feL. IEi3mm^i-y^>^*LT0 6 (B) 

25 ■rj;9 7^d:K 3 0 4 ?:ffM-r^o c:(^K{ir?T^□^^°5'->(3^j^;L. -^(7)?^$ (iftl^-x-x 
(0 2 (A) t:^#M#-^3 2 TvT^i-§P^(7)|p$) J: 0 ^^'^ < t^j: ^ J; ^ (3 

0 6 (C) iZTTs-r^olz^ m2®(7)0 2 (A) xmm^^ 2-t:vxs-r§|3^(c 
^f^-r -I. i^^fC0gP55^(z U V X h H 3 0 5 ^ffM t . m 2 M ^ ^ -y ^ > r L T#M#^ 
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3 Z-CTF-t^m^m^-^^^CDm^i^-t^o Ctl(Cj:0. 116 (B) (T^IfIpSP 3 0 4 

^3^^-rJ;■9(3. -7Xi7i^-v h 3 0 i(Dmm(Dpn'^^^^izm^mm^^n^ <i:niz\^ 

'■■0 

ru *4coli7t-e{^ffl -r -1) ^ X ^ ^nmizis. :3 X h -es^l^f ^ ^ <h *Mtfe-e* 0 . -7 X ^ CD 
&5(ctf <^n-€) N'Xi^^iiTX^-^x^ J; OMcD^i>n^i>l^MJ^CD -TX ^ .hJ^cC-So 

It should be understood, however, that there is no intention to limit the invention to 
the specific forms disclosed, but on the contrary, the invention is to cover all modifications, 
alternate constructions and equivalents falling within the spirit and scope of the invention as 
20 expressed in the appended claims. 
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r^i □ ^ w-r -g. ^sij CD -7 X ^ ct ti/c X ^ M ^ . 

HulB^ X ^ StS $:^i!)-r ^ -7 X ^ ^S!j^1t t . 
MI45:M#bT^i!]-r'i>Xx-v<h. ^Mx.. 

tijiB^x^^S(j1i^(c j; OtuiB-^x^SIS^^iiLT. HuiHit^(D-7X^®^ *>(7) 

^(7)-9 ^©fiiiB 1 o(7)fijiBifip?-aiib/c«Tt:-AT\ tuiBiffl©aM{-miiBr?fiP 

2 . HuiB^til^(Ds'x^^i|^iB•7X^a'fS±(-St^^cFBM^^)CtTiS^^'it^. 

3. tirlB-7X^StIt3|5(t<in^tuiB^I^(7)^x^7cDo^^Vd:< <h^) 2-^J±. IrI— O 



4 . t^IlB^i5^(D^x^^imiiB^x^S^SJl^3Sv^^3rB1Pi^$)ttTiStt<^>t^. 
fulB-7X^StSc7)f?iB^I^c7)^x^c7)g|559'*^ im^^T^^ 'om^^^Lt^Wmti'S 



5. mjiBM^(3M7t-r^#/N°^->(i. Bl(7)vx^<h^2cDvX^i:^{$fflL/c2 
ialB^x^S^Sf-iStt'^n'StfilB^I^c^-^x^ii. mt^^ I RxJW 2 (D^ 7. ^ (Dm. 



6 . H>jiB^i^o-7X^(itai3vx^S1^g±(zStMzrBlPi=^fe(tTlStt«^ti. 
mjiBvx^StS(DtulBii^c7)^X i:7(^g|5^7&^ {1k©g|55>J: O^i^C.h^^^.hl-'l) 
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ii^ii 7 iciBic(^m? \^-i^mm^mm:o 

tulB-7Xi? j--<y Mi. tulBvx ^7{)^^1Si^IS^t "on/cm— (7)^x^S1^-?^fe^c <h 
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